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i ] ^^sgg (cpu) «rtr?x*- 

&oT, va*^y©£;*^y^£&W£n£fT 

Hftw^ybTyht. ^&<£fclo©Dy£bfyh£ 
fc+iryS'a^ffzrfcfc, $tJ997 L -7frb;997' 

Slo©*^yfr£S&£^yfT£g&££#> *y 
H*«ftfctt. **yfT&fi*A*©*5Sjhaft5a* 
Wf-W««D^lf*; b*±V b?ZC 

m#»2] tifeffiagft (cpu) sfttrrx*- 
SHt, £**y. ioaao+ty^^tyjitft 

5 «fc 5 iCi^^E U ©ff W^-fe y htf** ? va 1) 

-7JlrWMLQ9?l£y h***, (WE^yKy Hi* 
Yy^3L«cE*SnT^«^*U©fr*«WU *© 
i^KsrHK *^y^a*6«>ffftftl6rS2:tlCj: 

D^ : eufc#r*7^-fex*s8fTr*^5*sw3rr* 

4>&< <h*> 1 ^©Dyjrlfy h*fift-TSilS£ ; 99 
f-9)V\Z'S&tlXKZ>** yz/zL<DnZt<DU v9M 
y h<DftWiZMW?Z>T&m£ ; ty hZtiT^Ztmu 
v9¥yv «rr*** y *:z©frttWUt Stlfctt J: 

**yva£Ett£ttT^5 10©^y?r£g 

997—-?)W<D#fc?Z>ay9¥y h*-fey b?Z>Z 
fcfcJ:D. *iry5/i*ft*7;WUXAfctt*IBj« 

[»*«3] wi&mm (cpu) «rtrrx*- 




#M¥6-1 9 7 97 



2 

7jr-bX©B**»ffl/&^X^-«HlC±-3TB3li7 
£ 1* X T £ y ©fir©^^ y b ir 7 v 

* y % U t >J ©g#£nfcfr 

*1ry>'afcE«SnTV^^^y©fT*B»IU * 
IryS'a.frS ©fr£«»T * 21 1 £ cfc 0 * * y fc»T * 

jk> 7^*x**ffra*^s*j3t-r*&»fcjt«!$n«B 

**©^^Kyht» ^fc<ifelo©tti*Al£yh 

zt\z^ts997—7)vt ; ^x-^wcasnrv* 

%>Uy9My Hfrky h/U-fey «-*&»©»❖*« 

^nrv^ioo^^yff&ftas^^yff^BSiAS 

&»©KI!iA7;P^yXA*«ffUEo^y'r-^& 
"by hSnTV>*#&fctt, t^y^artO^^Uffft 

£l£<fcD, *^5r5/3LjHftiL7^yXAttt*«# 
*^y^jLJCE1ftStlTV^^ ; Eyff#*^y^a 

[S«©ff«i&KH] 

[0 00 1] 

^-yXtt^D y 9 £}g£T£ £<fc 5 \Z^~9 V ? 
[0 0 02]' 

[«*©&*] 3>Ka^^Dty*OXJlr-^ h 

fcfi±3tf*ft»©J»te2FStt> 9u±yD-^mmt 
Z9Uy9(Dm&&&mmi£Zt»5h<DX»Z>. t 

5/ impair ?*©»*££** y # j&s b 5 sag* 

ft^!l2:39«»«. !i©^^y#'6«pffl*«ft-r*&a& 

*^y^3.^y* J «i*a*i&©"c**. 

[0 0 0 3] tty^^U^t 7n-fe?iHc«* 

UT«^T**8*©Ka^^yT**. *^^>a^ 
ic^ffl^n^. ^□•fey*^^y©5 ? -***!itL 

5^ ^r>a^»J^^U seffftHBIT*. *lry 



-998- 



0 



# 



(3) 



&BS¥6-1 97 9 7 



3 



4 



[0 0 0 4] fctjttf. ft£©:/D^A#±**U© X^vyK>yi-*fca6lc«effl1-«««*E*-r-5&» 
©3K-£K»*iry S'a^yfcfcAT*' i'3.* : E>)nZt<0-ruy{;7Fl,xtMmMWVy h 

ttaac«*sns. j0 ^ * u ff *«-r**»*a £©«** 

[0 0 0 5] fl#, **y3o.;l%ytt£;i;&y©<M* EBLT^a. JU;LT> T-y;H«t7vaiM7 

©tf:/** h©#£E«l/0>*. +t>yy^tUCD ^rfyXASS^T^&a&lcWfflr^^^SEItUT 

*<©*£IC* £©**v^rL;*tyEB«»n&l [0 0 0 9] 1 O©** y >>*.*W)ty b©*©:£T 

^uEii«iif*«rr^*3^*«3tr*©ttJiL^x a«u fcSA-r^T***^^ ^y^^ 

^Tife*. i^*U©if©EIWBRf«Ka*iry>a^ *«tt*^ y5/3.^^EU©-«©rt«*flai/T» *tl 

[0006] Bi*#]RTsfc, tESk<D**yz/a.** st*navife©T»5©*w*tv>. t^^^> 
**y i otv ^y^^uv-x^A i 5tJcfB*tcai^cM 

■fey -9-1 6fcJ6£bTV>*. ^n-feyim* 0, T?**HD»*fi<^MT*&»fc:* VKo#©+ 

^US^t^^a^fUyXfAl 2A»58fx-r*. *y^afijfcAfc::x-yxx-f y?#WB3*VC»«. 

4^aomr. fliiB^ty^tu i soEttsn in > &««<£ffiffl^fc£T*£. cn5©ko.-y 

T^fc^JB^lcMU R*feftS©^^ y 1 0^210, Xf^f y9t& **y^***V<om£<D&m<D&&M. 

[0007] ija^^EUTFi/x^t^^a^^u [o o i d] 7»»HDtr>BaiAfca.-yxx-f 

©*a©+ictt> y)V7v^x^ff-4^^ fe®-?y &&t®**yi'zi.**yfT\zmm?z£* ®wmm\zm 

\Z>#%ttT*tyh7Vi/X.4 7-4 7 1 ©*^y>^t yff fcRoTjfiftS. 

^VWr^+t^v'ayXTAm [0 0 11] gfiffiffl«^ (LRU) «»*»SB4*^ 

©^rn^©^Dy^&vii*n*^©*^yva^^yff y>a«i»«Bfc:a6icBvitti6ft»*i-s. LRUb 

Afc*V>Tfck ±**y©ft:/Dy£ftiii— :?©#£© * ; e , J©l^©fT£7£-feXLfc®^ *©frJWfi*»tf 

♦iry^a.^^yEiwsBfTa^rsct^ts. -t 4? mz^xsr^^^n^nmm^t^ozt^^'t 

y hTv^x-fx-r^xxATii, ±**y©&:/n £ 0 ^©fifcfcs^mj, r«t>3s^Rfjjsnr«[«*n 

ypzm-oty b^ZGtZ>**yi'** : E i )ft\z Ta **y S/ajH&yfr***? ^Mffttl^DI 

^A-r^C^©^«JtgT*S. ttr>^^'J7^ LRUha-'JX 

>^*xA©fflBfc:3^Ttt, Hennessy, P x>T y +t7yi^t'JWnf 

a t t e r s on© r cmpu ter Ar c h i t e tl©f?T Tt>y hj #fiC§fctfl:, *Y y v-^fSfflS 

cture:A Quantitative Appr mtf-l A#£>^K:<J:oT-£-©^ y vn.^yfrfc 

o a c h j (Morgan Kaufman Pres T-^ b£#ntf&£fcV\, y S/aMK£fitft** 

s, 1 9 9 0^FJ) ©4 0 8-4 1 0^-^« y S/a^y ff £B&A£;i ££&l>£n£ £, ^y 

[0 0 0 8] **y is**:EV<DMfc*MWrZ>1t!!> ^a«fB8fitt*©*^y yi/^yff**t>-SV^< 
tc> ^tr>a«I (01 ©1 7) 50 A#^>*«i<hB&;L£o £©£5KLT* rftfcjg^ 



©£**y«satT*. 
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[0 0 12] LRUka-UXf>fy^«M»l« 

&§^ffiT-rso 

[ooi3] mm&mmz (plru) 
a, *n&mmtew>wz&%£K?&^mmzfcLx 

V>T, LRUB&A#£IC^<HTV>So bfthtSitf 
VLR\Jtt\mft*X¥-Y7y7?Z>Tz#)\Z^ 

mfc®mi)W& zz&fem x$>z> t 

^d^Ufffc, TAGx-:/;WCiB1&Sft3MRU 
^^Ufr^OMRUHy Mi* ^V^Ws^t 

*Df?T rt^hj A^sfctfi;: rij tc-feyhsn 
s« ?tet>*>. MRUVyho r 1 j -t©**^ 
a. * * u ff 38««fi©ii» ATOffl s n& 2i t & m**r So 

y ^zlMMMW 1 y>a^*U tf 

**y*s^**L*)ftZt\ZMR\}\ivY* T0j 
T**-rS. y5/:x;**UfT©MRUlf 

**yvrL$fflgBrtt TOj K-fey FSftT^SMRU 

£MRUfcfyh£ rij fc-fc?hT*CfcfcftS. 
[0 0 14] ±T©*^y^a.^^Uff*« rij fc-fey 49 
hSft&»£fc, BIH*«jBC***tl39«fti;«-C*5 

tOMRUbTy h^iWTAGC04MRUt*7 

-tco-fey h©^T©MRUtfy M* r 1 j trir^y 




6 

*<D±y b\zmt>Z>TAG7l"1 ^(O^URVldy h£ 

[0015] PLRU*aiiit>©wsaffl-rs2:tic 

4 ^©** ? s^ffswrcs*** y^oummzm 

SPLRUg&xj^cOl W^£nTV>£o Xr'yy 

jSTSi^fc:, £TG!>MRUtfy h££ U7-TS. 

*^y5/a«»KBBtf3lcWt>*MRUlfy 
h£ rij K-fcyhSft, ff3©x-^^fiVi^-Ctt 

HKBttff lfcPtoSMRUKyhft r l j K-fcyhS 
So Xt^^4T(1 ff OOx-^ICO^T+^^v-3. 

tyMwez:*. ^^^ummm\mm\zno\zm 

fc>SMRUfc'yh£ rij Ic-feyh2tt. frOOx-* 

fT«fr2 0^T^So Xry^STH ff2 0)y : -?\Z 
WWt^'>akyh#8il5. fr2iCB|:bSMRU 
fcfyhtf rij fc-feyhStltltf, £Ttf>MRUbfyf> 

tt ru ic-feyharu (hid, Mwt*fc 

Ctltf* V v isarrv F D y £<Z>£--XT?*S 

±T©MRUtfy Mfc$MJ73* fr2lcH:bSMRU 
fcfsrh* rij fc-feyhf*. ^©«fjftlT, «*it0& 
#KfUJ8T^£frttfrO, lRtf3T&So £MRUtf 
y h©^U7fc^3»'ff©IS«* *t^>a©«BO- 

/tdfctt. ^(Da^«^sT^So ^o^, *w>*. 
m\wMtmm\zm»T®<. 

[0 0 16] tJ15^ *^r/>'a^ ; EU©»*©Wffl 

#tffc«THU ^P^7Allf-^f-W©f-i' 
S*igU7^-feX'r«-C*^5i^3c:t*t*)*oT^ 
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&i;gg&g«*r^rtT*^o *«w©»i©B»tt> anti-fey h7V'>x^r^^ye>^>xfA^ 

a-tf-lc^T©** y ya^^ij BWBfflfc D y * S HMAtt«MtUHHIA7JP^U t SHOT bT^S 

[0 0 1 8] J ?VyV>#&#5**y ttT&xitm 

mmmmzrztbo^m tmommf^mo um&mmm&mmx7)^jx^\z\m^^n^. 

XftWOfi&RTmfflt. Dy+^iHfyhSfUI-r* «U<D1 W<D7ny£jK0j&t^;*nTV>S o S^bfe 

+tyya^ ; E , Jii^M35i^^ 0 •Ctl&ODy^ Wot 7 h 7 V v'X-f f>< ^+ 1 7 ya ^ t U ->XrA 
y9\Ly V\mft*<»7^)*-*S3>7u>fyk/7 20 Tit ^y^a^U Pfey hj t£6 4feD> *tl-f 

DirXK:<fcDi:y K Uiry hSn*©#Jff*U<, * ho-fey Mr 0-6 3 ©y^;Wtt£nT^£ 0 

IrySoJffilgBfcckD* S^^><#*¥yi/aLCDff xa^U £>&iry H£*^ y ->a*^ U (D 4 :3<Z> 

*&fetZTc&\Z*vyi'zLS&&)£y btvmvxm rffj s-^tr. ftt^ KO+tyya^^'JC-ttifn 

hftU-fey hT«»jfll*T, +t*;ya»f>0T-^ff tyS/a^tUfrtt^^yoioo t?Uy9} 

OT-£<h&£T£&Si£ ^<^^<DE«SfiffO«ffljS [0 0 2 2] ttyya^t'JtHSH:, i*^Ufc# 

T, 3&lC»^AM i lry5'a£»«?-*££^# y h<Z)&«+^y Va^U^OiTy h0fc£«SUK 

*«W©Bfl9, mftC^IWTOH«ftRn» » fctAtf, H3fc3St\fc3fc» £**v«6 4©-fey h 

[0 0 19] tfy Mc««pT»SISn*. Tfcto*, ffl»©nfl(Z>^ 

[sikm] aft«jfl^B£*7;wyxA*s«-r* nyjat*; howbu sonfioyny^ttt^h 

0r*Dy£T*ie*£4AS. ^iryv'aa^yEtt T0:/ny£7Hl/X*t-fcy HOfcJRU lT&fr££ 

)^+Vy5/aO^©ff*H*^«'<€?T?**tW)rr* Mfc-fey t rawer 

*Wtyyaftfci2*& &fc*«> iryhOtt^Dy^o, N, 2N, • 

[0 0 2 0] Wf-^K:lt aUDbfy KiLT, * 49 6 1N, 62N, 6 3NSto, tyMtt^D 

^y^a^^UO^n^n^ff^liit'fSny^bfy h y^l, N+l, 2N+1, • • 6 1 N+l, 6 2 

#f*£hTHS. yva*^UE**Br" N+l, 6 3 N+ 1 &£tr£V>5 

S7^-bXTS^nirXfc±oT, HOlf y h£-fey h [0 0 2 3] ^^EUO-fcy htt**y va** UfiE)-fe 

+©Vi<0^©SftXtt^^U©7^-feX©«*fcBIT ^ny 3tt*ir y S/jL^^EUO-fey hOT^ffi^pJ 

*HfiF©tt»*%-r^. 2L©»att> B*A7JWJX i6T^0, tyMoyDyJn + ltt+tyya« 
A&*a-r*+iry'^a«lWiSBttt«afcttM&^fc «?' U©-tyMT?©«4l«pI|BTftS. 



[0017] 



*^y^afi»A7;^uxAC!>aie(oiRj±*«^en 
^5. 
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[0 0 2 4] ifcfca^fcaD, tf^ya^t^St 

v>*. *^r>^u© rffj ©iMXtti^'J© 

i^5A*»^T. *¥yvn.^U©ff££;<*U© 
[0 0 2 5] #BW©**y$OL3'X7\k©Dy*>y 

**E«lfr**iry->3.3 0 0**r. 

gS3 1 0tt**y->:x3 0 0fc#T*7**X«W 

*rfuxA*«frr*. 9>t7~y)i>$ 1 5a^%ub 

-9<o997YV7.hs WPlfyhfct^tf. 04 b£ 

HJMRft&nTV**. 7FK*32 SXrflWfPfcfy h i0 
3 3 0 ICiHAT, ftX>HJfc. *©*£©«-<?**? 
5/A#7i''feXS*l&fc*fc-fe3r hStl&Hy FMRU 
3 3 5#4*&nTV>a. **y->aM»8Hfl«£fr-r 
*«Jft*7^=fUXATv ^ttfcfUJB'T*©'?**. £ 

©Dy^fcfy h34 0)&*&£o ^©D^^hB+t 
^^^^7^irXT^yPir^^7 ,, n^7AtCcfc0-fe:!y 

&?\ZUr>TctZ\Z, ^©yn^AlC^Diry YWk 30 
=l MW&m ttM R U £Rft 0 JL^x-^ * U y jr r*& 

a«fP»a#feJ:D3WfStlT*J!IV*U 

[0 0 2 6] *E B fcffiBSnfcfef* rcache 
Set Tag Array] ±4HRf«J8*H» 



2?<Dwm<D9?T-7)i'tLTm$i2nz<Dms.v so. 



21C!)CtSia5fc*-r. Sl©f-^PTAG4 

W?Uy97YV7^b%* MlPfcfy Mi* ttyv' 
*»K?rh*frtr. MX, »2©f-^ASTAG4 

lofettttsnrn*. sTAGtt+t-;^«uo 

i^fcliO* MRU1fyMi»^ffi^g«Bft*J& 
[0 0 2 7] £T©fxK:»b*±T©'&JSlfy hlfi^tv 

DDy^snaoSBJh-rs&ftfc, izyHRJt©ny 
*K?h©*ftB»ra£#fc:. IffiidK©D9*t?yh 
hanT^fc«*K7^y^r—>3>^nif9ii 

K Sawt* £T©**y^ff©Dy££[l&T£ 

[0 0 2 8] H 6 *BW©B1IU#5C© 
& 4T©MRUKy htnyjrKy Y*9W?Z>. 

3lCHtoSMRUHy h*, rr3©x-***iSV^T 

«ja an* ru ctyh$«. 

yvaffO, lRi;2ttft^i:LTfiifflpJ|gTfe^o * 
©Xx>y:/3Tii, a-if-;/n^ABff 2lc&£x 

9^a/ : Eyfr2K:Nb«D9jrl!9hft % ff2©T- 

£ rij fc-fcyhT*. MRUtfy htnyjrtfy h© 

ruaau «*Kj;Dfwan*£*vx*tt ri 1 o 
«T*s£iss*-r*. 7r^4m ff 2©x- 

yi/***:Vff2\zmt>ZMRlJ\Zyh* r l j fc-fey 
FSttT, ff 2©7 f -**iEV«AT«fflSn)S:Ct* 
:oftj{7X^B f l l 0 Oj ©*^Tfc 

ct*t)3^*. Xx7^5m ft0\zh%^-9\zr) 
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11 

^UffOfcHtoSMRUtfyh* rij 

a. u©gr#^n^^Tx^tt ri i o i j Tfc 

[0 0 2 9] Xxy>*6Tte, frlOx-^fc^Tk 

rij fc-fey hSttst, r 1 1 1 1 j 

ff2fcWfr£n^tfy Hity htt«©i*T**© 

f^ffew^vx^ii ro i i oj \zte 
So Xfy^7m a— tf-^n^Attfra©?*- 

SBBfr 3fcHfe*nv*fcryh£ flj \z±y httik 
5£££J;0 £©ffe££|gfT*r£. Xr^^8m ff 
Olc^T+^^aky h#E;i*. ri 1 1 lj © 

3.B«*BttMRUbfy h&Bfl^U 7L&ttntt&6 

□ y^SHjktSfcfc 5/XxAttMRUtfy hft^U 
ttfrO©*T*S. Xf^yiOm frOfcOWTfc 

py^sgifijif ri 1 1 ij i:&oTi^9©T> ff a? 

OKMbSMRUlfy h*«*1ry5'atflMttfc±D-fc 

[0 0 3 0] Xfy^l ffl fcWC***}' 

ab9h«CjB»« frlfcHto*MRUtfyhtt, ^© 

teff0©*T&£„ Xry^Um fr2©Dty>?£ 
ny£*H*T*. *J1T, ftiSTX^tt r i o l Oj In 

byh#fi£t)T, ff OfcBtoSMRUtfy b\* rij 
ict^hsns. xfy^i otttji&o, «©fftta 
y^*R*ftT^4©t, ff OOMRUtfy hfe-fey h 

[0 0 3 1] ftfcSfi^&ilD. ^»t«r>avX 



*£B8¥6- 1 9 7 9 7 

U 4r- > a >7n>fy&1fi*<D& 5 fcB#*Br£a>|&<fr 
Xtt-9*y^-^>PJfflt©»»T7XU^— > 3 >Xa 

n4^A©£fx+fc* **VKt>*<JDX»X»4^*UB 
BSiff £BKfc7#**T^#T»* £ tifi-fu 
ifyv-\zt)fr<oT^tL\& mi®<D72*X<D^ M 

fta-FtllW*. 

[0 0 3 2] *»M©«T»lf*idany*>if*j|| 

ny5AT*fTSh*ny*>ytt, 7yUv— >3> 
y A tf&Jfl T£ H < t>39»CD fc ft ^{RffiOttlBft fp]± 
y^V-T*ntf> t^l/-f^>^yXfA©0l7 

[0 0 3 3] *^OD 7 + >W^^Ait X-rt 

■fe > ^ u lt&jbts £ 5 fcH»t £ nrvi 

50*tff*L^. yn^^v-^liUi-r^fc^lc, ffn 

*-XA*«fflr^*"Cft«. fcfcjU* S PARC™ 
(SPARCttSPARC Internationa 
1, Inc. 0jS«T**) 7-*x#?*TKk Dy 
?Ky hS*JE**fc»fcn-F/B*^£*#Stf 
ZZt&vJ&H&Z. n-F/EBJB******** 
ft© 1^14* AS I**ny^lfyh©l|Bffc»«TS 

t'yh^Dy £#®/n y \Z C P U* £ JB« 

f The SPARC Architecture 
Ma n u a 1 J £ 8JK<£>4 5 -4 9 ^-v (Pren 
tiss Hall, 199 2*FPJ) &#B. 
[0 0 3 4] SSWi, »*T*Qyjrtfy hS-fey h 
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COT, WRIT**. 

[0 0 3 5] a±RWl/&i5aDy*>y*iB*#3 

^O^IKfi^ *©±5fc»v>JS*W»&n* 

mmJXR URJft*jS?5Sfc <fc t> T+t^a^'Jy 
^CD«»Rt«HlilwO^T, *«W©«B*S3MttlH* 

[BiI©WJ£&KW] 



70 



3? 



[03] ffi*©-fey h7V5/X^fT->f^*iry>a.*S 



[04] *3BH©*V*5':i.S'*^A©ff3;Uv-^ 



[06] Dy*>yifyh*ilfflr*»fi«««ffl«K 

[&*§©»«] 



30 0 
3 1 0 
3 1 5 
32 5 
330 
335 
340 
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[01] 
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0000 
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1000 
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0100 


ftO.lJI K3U 


4J J ft rptA 


1100 
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[03] 
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